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Treatment of Mercury Contaminated Oils:
Project Background and Purpose

• DOE Savannah River Site generates 9,000 L vacuum
pump oil each year; the back-log for treatment is
78,000 L.  The oil contains tritium (3H).
– The SRS incinerator can process oils but the annual limit for

tritium is 1,200 curies (Ci)
– Mercury is also present in the oil and RCRA levels

(0.2 mg/L) have been exceeded
• DOE Sandia, Los Alamos, and Mound Sites are
decommissioning their vacuum pumps and are looking for
treatment options

• Funded by Tru & Mixed Waste Focus Area and Efficient
Separations & Processing Cross-cut Program
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Mercury in Organics

• Removal of mercury in vacuum pump oil not widely
studied

• Studies on mercury removal from crude oil and natural
gas condensate provide some information
– 5 ppb to 5 ppm
– iodide- or sulfide-impregnated carbon, metal sulfide on alumina,

silver on molecular sieve/alumina
– effectiveness dependent on mercury speciation and dryness of

hydrocarbon
– used in adsorption beds (6-15 min residence time) for condensate
– in some cases (CuS, Ag/alumina) high temperatures (200-400°F)

needed

Mercury in Organics

• Solubility in hexane
– Hg0 1.2 ppm
– HgCl2 11.5 ppm
– CH3HgCl >1,000 ppm
– (CH3)2Hg soluble

• Concentration in natural gas condensate
– Hg0 1-3 µg/L
– HgCl2 4-116 µg/L
– (CH3)2Hg 0-9 µg/L
– (CH3)(CH3CH2)Hg 0-4 µg/L

• Concentration in crude oil
– total Hg 1 µg/L
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Non-DOE Needs

• 11 ton mercury emission from oil use in boilers (7% of
total emissions)

• Condensate from natural gas (LNG)
• Condensate from crude cracking

– naphta and kerosine

• Dominating technology in LNG
– reduction of mercury compounds with H2 and catalyst
– sorption of elemental mercury onto S- or I- containing sorbents

Shipment and Treatment of Oil

• Shipment of oil
– Radionuclide

content makes
it difficult

• Treatment
– SRS oil
– ORNL oil
– Mound oil
– Sandia oil
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Sorbent Screening Study for Mercury Removal

• Sorbent study to remove mercury from SRS oil
– Sulfur
– Nucon Mersorb LH [sulfur-impregnated activated carbon (SIAC)]
– Sybron Ionac SR-3 (isothiouronium groups)
– Sybron Ionac SR-4 (methylenethiol groups)
– Self-assembled mercaptan on mesoporous silica (SAMMS)

SHAKE CENTRIFUGE ANALYZE

-CH2-S-C
NH

NH2

-0-Si(OCH3)2-C3H6-SH

-CH2-SH

Removal of Mercury in Savannah River Site Oil
via Sorption

0%
10%
20%
30%
40%
50%
60%

70%
80%
90%

Mercury 
Removal

Blank Sulfur SIAC SR-3 SR-4 SAMMS



5

Removal of Mercury in Savannah River Site Oil
Using SAMMS
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Removal of Mercury in ORNL Oil Using SAMMS
(Influence of Contact Time)
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Removal of Mercury in ORNL Oil Using SAMMS
(Influence of Filter Pore-size)

0.0

0.2

0.4

0.6

0.8

1.0

1.2

1.4

1.6

M
er

cu
ry

 
C

on
ce

nt
ra

tio
n 

(m
g/

kg
)

Unfil
te

re
d

10
µm

10
µm

 + 
5µ

m

10
µm

 + 
1.2

µm

10
µm

 + 
0.8

µm

10
µm

 + 
0.4

5µ
m

Filter Pore Size



7

Screening Studies with Mound Site Oil
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• Nochar N990 Petrobond
– Nochar, Inc., Indianapolis, IN

• SAMMS
– Pacific Northwest National Laboratory
– Mobil technology for synthesis of support material
– Functonalization to attach the active thiol-groups
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Bench-Scale Studies with Spiked Oil (250 mL)
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Bench-scale Studies with Spiked Oil (250 mL)
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Bench-Scale Studies with Spiked Oil (200 mL)
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Design of Pilot-/Full-Scale
Mercury in Oil Removal Process
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Treatment Technology Options

Mix oil and SAMMS

Filter

Incinerate or
recycle oil

Stabilize sludge
with equal weight

Nochar N990

Mix oil and SAMMS

Stabilize with
equal weight
Nochar N990
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Stabilization of Sandia National Laboratory
Oils (540 mg/kg)

30 min

24 hr

Mix SAMMS
and Nochar N990

Add equal weight
oil for stabilization

Easy as Pie

<0.025 mg/L TCLP

Conclusions

• Mercury and other metals were effectively removed
from the oil via sorption using SAMMS.

• The SAMMS material implemented together with the
oils stabilization agent Nochar N990, is very effective
stabilizing contaminated oil.  UTS limits were easily
achieved.

• Both removal and stabilization processes were
demonstration on a large scale (almost full scale) at the
DOE Mound site.


